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ABSTRACT 



The present invention provides a visual messaging device 
for use with a high speed network. The message data is 
communicated to the network by a remote device, such as a 
computer or server. The visual messaging device includes a 
network interface circuit that receives the message data from 
the network and arranges it in a memory unit in usable form 
(packets) for use by a processor at the high network speed. 
The processor includes a central processing unit (CPU) and 
is a multi-tasking device, which sequences the messages in 
real time for display by the display device according to 
programmed instructions stored or provided to the visual 
messaging device. A display driver activates and deactivates 
the visual elements, such as individual LEDs, according to 
the processor's instructions. The various elements of the 
visual messaging device communicate in real time over a 
common data bus. The network may be a local area network, 
wide area network or the internet. A first memory stores the 
available messages from the receiver in a selected format for 
use by said processor and a second memory stores programs 
or programmed instructions. A common data bus provides 
two-way communications means for the processor, 
memories, network interface and the display driver. The 
processor provides status reports of the messages to the 
remote unit at the network speed. 

15 Claims, 2 Drawing Sheets 
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VISUAL MESSAGING SYSTEM FOR HIGH A common data bus provides two-way communications 

SPEED NETWORKS link among the processor, memories, network interface and 

BACKGROUND OF THE INVENTION display driver. The processor provides status reports of 

. ~ the messages to the remote unit at the network speed, i.e. in 

1. Field of the Invention 5 real (ime Such slalus ffiay mdude , he ^ cmeQi messagc on 

This invention relates generally to electronic visual dis- lhe display; COQfiguration of lhe me ssage displayed by 

play systems and more particularly to a real time visual the display device; message lo be displayed ; and (iv) 

messaging device for displaying messages received via high ti me sequence of messages, 

speed networks from remote sources. _ . r . . c A . 

r r n i a a Examples of the more important features of the invention 

2. Description ot Related Art 10 lhus faave beeQ summarized ralher broadiy in order that tne 
Visual messaging devices are commonly used to display detaiIed description thereof thal foUows may ^ better 

visual messages m the form of words, letters and figures. understood, and in order that the contributions to the art may 

Such devices include a display unit that usually includes a be appreciatetL 11iere are> of mutsC9 additional features of 

matrix of illuminating elements, such as light emitting the invemion lha( ^ ^ described hereinafter and which 

diodes (LED's). Messages are communicated or transmitted 35 will form the sub j ect of the claims app ended hereto, 
from remote control devices such as computers or servers 

over high speed networks such as local area networks BRIEF DESCRIPTION OF THE DRAWINGS 

(LAN's), wide area networks, the internet and the like. n . # , , t ,. f . . . . e 

w / . - . r For detailed understanding of the present invention, ref- 

In a large number of applications, such as manufacturing erences shou , d be made , 0 ^ followj detailed descri tion 

facilities, entertainment and other areas it is very desirable 20 of , be fefred embodimenls> uken ; D conjunction with the 

to display the visual messages substantially in real time. The accompanying drawings> ia wbich like elements have been 

common y used remote unite transmit messages ,n the form iyen ]&c numefals a[]d wherejn . 

of digital data at relatively high data rate (large bandwidth), ° ^ , . , . 

typically in excess of one (1) megabits per second. Message . FI ?' 1 shows certain hardware pieces that make up the 

information when used at the transmitted rate, i.e., without 25 visual messaging device of the resent invention. 

reducing the bandwith, can allow the messages to be dis- FIG - 2 * a factional block diagram of the visual mes- 

played substantially in real time and provide real time waging device of the present invention. 

two-way interaction between the messaging device and the DETAILED DESCRIPTION OF THE 

remote unit with respect to the status and other important PREFERRED EMBODIMENTS 

display parameters. It can also greatly enhance the visual 30 ^ 

features such as animation, scrolling, etc. FIG. 1 illustrates generally the main hardware assemblies 

The prior art visual messaging devices first substantially included in a visual messaging device 10 according to one 

reduce the received data rate, usually to about 10K bauds/ embodiment of the present invention. The visual messaging 

second. Such devices are inefficient in the use of the device 10 is preferably an integrated unit comprising modu- 

transmitted data, do not provide the substantially real-time 35 lar assemblies that include: one or more display units, such 

display or real-time two way interaction between the visual as a unit 16 containing a matrix of light emitting diodes 11 

display device and the remote unit and thus significantly for displaying the visual messages in the desired format and 

reduces the effect of display features and also severely limits sequence; a network interface 14 for interfacing with the 

the information that is communicated back to the remote high speed network and for providing the message data to 

umt 40 the device at the high speed data rate; a display interface or 

The present invention provides a display messaging sys- driver ™ for driving or activating and deactivating the 
tern wherein the visual display messaging device displays dls P la y unit 16 i aod a cenlral processing unit 22 (also 
the messages substantially in real-time and communicates or referred to herein as the processor or controller) for pro- 
interfaces with the remote unit in real-time. cessin S messa e e data received from a remote umt 20 over 

45 the high speed network in real time and for controlling the 

SUMMARY OF THE INVENTION operation of the various elements of the visual messaging 

The present invention provides a visual messaging device device 10. 

for use with a high speed network. The message data is FIG. 2 shows a block functional diagram of a visual 

communicated to the network by a remote device, such as a messaging display system 100 in more detail. The visual 

computer or server. The visual messaging device includes a 50 messaging display system 100 includes a visual messaging 

network interface circuit that receives the message data from display device 10 and a remote unit 130, such as a computer 

the network and arranges it in a memory unit in usable form or server suitable for two-way communication over a high 

(packets) for use by a processor at the high network speed. speed network 112, such as a local area network (LAN), 

The processor includes a central processing unit (CPU) and wide area network or the internet. The remote unil 130 

is a multi-tasking device, which sequences the messages in 55 provides to the high speed network 112 messages to be 

real time for display by the display device according to displayed and other information and control signals at high 

programmed instructions stored or provided to the visual data rates, typically in excess of 1 megabits per second. This 

messaging device. A display driver activates and deactivates data rate however, in many cases, may be much greater than 

the visual elements, such as individual LEDs, according to 1 megabits/second. In the system 100, the visual messaging 

the processor's instructions. The various elements of the 60 device 10 includes a network interface circuit or unit 114, 

visual messaging device communicate in real time over a preferably in the form of a circuit board or a plugable 

common data bus. The network may be a local area network, module. The network interface circuit 114 is operatively 

wide area network or the internet. coupled to the network 112 via a line 32 and is adapted to 

A first memory stores the available messages from the provide two-way communication with the remote unit 130 

receiver in a selected format for use by said processor and 65 over the network 112. The visual messaging device 10 

a second memory stores programs or programmed instruc- further includes a cenlral processor 122 (or processor), one 

tions. or more memory units 124 for storing programs for the use 
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of the central processor 122, a memory 127 for storing data 
for use by the processor 122, a display driver 120 that 
interfaces with the visual display 126. For the purpose of this 
invention, any suitable visual display device may be utilized, 
including a light emitting diode (LED) device, a liquid 
crystal device (LCD), an optical fiber display device, and a 
cathode ray tube (CRT). Such devices are commercially 
available. The display driver is configured or designed to 
operate the type of the display device selected for a particu- 
lar application. In one embodiment, the visual display 126 
preferably contains light emitting diodes (LEDs) of different 
colors arranged in a matrix, with each such LED adapted to 
be independently activated and deactivated by the display 
driver 120. The various elements of the messaging device 10 
communicate with each other over a common bus 110, 
which is opera lively coupled to each such device. 

During operation, the remote unit 130 provides the nec- 
essary information about the messages to be displayed over 
the network 112 over a wide bandwidth (i.e. high data rale 
that generally exceeds 1 megabits/second). The network 
interface circuit or unit 114 receives this data and stores in 
packets in a predetermined order in one bank of the shared 
memory 127. Shared memory units, such as memory 127, 
allow the central processor 122 to use and manipulate data 
stored in one segment of the memory 127 while allowing the 
network circuit 114 to store data in a second segment of the 
memory 127. The display driver 120 and the processor 122 
can also look at the same data. The network interface circuit 
114 preferably utilizes a single network chip set, such as 
ethernet chip AMD 79C961 made by AMD corporation, or 
a similar device. However, any suitable real time network 
interface may be utilized for the purpose of this invention. 

The programs 125 (also referred herein as the pro- 
grammed instructions) for use by the central processor 122 
are stored in the memory 124, which may be in the form of 35 
a read only memory (ROM). The programs 125 may be 
preloaded in the visual messaging device 10 and/or down- 
loaded from the network 112. The stored programs may be 
altered by the processor 122 upon receiving instructions 
from the remote unit 130. The central processor 122 
retrieves the stored data from the shared memory 127, 
manipulates that data according to one or more programs 
125 stored in the memory 124 to build bit maps for use by 
the display driver 120 for activating and deactivating the 
LED's of the visual display 126. The bit maps are stored in 
the shared memory 126. 

The network interface circuit 114 makes available to the 
memory 126 the message data received from the remote unit 
130 substantially in real time over the bus 110. The proces- 
sor 122 executes multiple tasks with respect to the message 
data. It retrieves the bit packets, assemble messages (some 
messages taking more than one such packet), sequences the 
messages in order of the desired or selected priority and 
stores such messages in the shared memory 126. It also 
manages the execution of the messages by the display driver 
120. For example, for a message that is desired to be scrolled 
on a LED type visual display 126, the processor 122 builds 
messages in the form that can be executed on such a display 
device, instructs the display driver 120 as to which particular 
LEDs are to be activated and deactivated and their respec- 
tive timing. 

The display driver 120 operates upon the instructions of 
the processor 122 and activates and deactivates the LEDs in 
the instructed order. This involves feeding to the display 
driver a variety of bit maps in real lime. The speed at which 
the messages can be displayed and altered is limited by the 
display device speed. However, compared to the commer- 



cially available devices, the display device 10 can display 
messages, such as letters, numbers, animations as close to 
the real time as the display device will allow. In the visual 
messaging device 10, the network interface circuit stores the 
5 message data in the buffer in packets without reducing the 
bandwidth of the high speed network. The processor 
manipulates the received data and manages the display of 
the received messages on the display device. The processor 
122 and the display driver 120 have access to the data to be 
10 displayed at the same time. The processor 122, memory 126, 
network interface unit 114 and the display driver 120 
communicate over a common data bus 110. This combina- 
tion allows the device 10 to deliver the message data to the 
visual display 126 at the high speed network bandwidth, 
which is many orders of magnitude (100 times or more) 
greater than the current products that use serial links 
between the network 114 and the display devices. 

The processor communicates in real time various param- 
eters or status reports of the messages to the remote unit 130 
via the network interface 114 at the network data speed. The 
status reports may include the message on the display 
device, the configuration of the message displayed, next 
message, time sequence of messages, scrolling information 
and any other status information. The visual messaging 
device 10 preferably is an integrated device, in that, the 
network circuit, processor, display driver and the other 
elements described above form a single unit. 

While the foregoing disclosure is directed to the preferred 
embodiments of the invention, various modifications will be 
apparent to those skilled in the art. It is intended that all 
variations within the scope and spirit of the appended claims 
be embraced by the foregoing disclosure. 
What is claimed is: 

1. A visual messaging device for displaying messages in 
response to data constituting said messages transmitted by a 
remote system over a high speed network at a predetermined 
network data rate constituting a certain bandwidth of the 
network, said visual messaging device comprising: 
a visual display device having a plurality of individual 
light emitting diodes adapted to display said messages; 
a shared memory having a first and second segments for 
respectively storing data transmitted by the remote 
system and messages processed by a processor at 
network data rate; 
a network interface within said visual messaging device 
receiving said data transmitted by the remote system 
and storing such received data in packets in the first 
segment of the shared memory at said network data rate 
without reducing the bandwidth of the high speed 
network; 

a processor within said visual messaging device, said 
processor retrieving the data packets from the first 
segment of the shared memory, processing the retrieved 
packets according to one or more programs associated 
with the processor to build bit maps for display on said 
visual display device, and storing the bit maps in the 
second segment of the shared memory in order at the 
network data rate, thereby enabling the visual messag- 
ing device to receive, process and display on the visual 
display device messages transmitted by the remote 
system in real time; and 
a display driver retrieving said bit maps from the second 
segment of the shared memory in said select order, said 
display driver in response to said bit maps activating 
and deactivating said individual light emitting diodes to 
display said messages on said visual display unit. 
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2. The visual messaging device according to claim 1 
further comprising a display driver that display said mes- 
sages stored in the shared memory on the visual display 
device. 

3. The visual messaging device according to claim 2 
further comprising a common bus for providing two-way 
communication among the processor, shared memory, net- 
work interface and the display driver. 

4. The visual messaging device according to claim 1, 
wherein said processor determines a plurality of parameters 
relating to said messages and transmits said parameters to 
said remote system at the network data rate. 

5. The visual messaging device according to claim 4, 
wherein said parameters are selected from a group consist- 
ing of (i) a message displayed by the visual display device; 
(ii) a configuration of the message displayed by the visual 
display device; (iii) a message to be displayed by the visual 
display device; and (iv) a time sequence of the messages. 

6. The visual messaging device according to claim 1, 
wherein the visual display device, the network interface, the 
processor, and the shared memory form an integral unit. 

7. A method of displaying visual messages on a visual 
display device transmitted by a remote system over a high 
speed network at a predetermined network data rate consti- 
tuting a certain bandwidth of the network, comprising: 

providing a visual display device having a plurality of 
individual light emitting divides arranged in a selected 
matrix for displaying visual messages transmitted by 
said remote system; 

providing a shared memory having a first and second 
segments for respectively storing messages transmitted 
by the remote system and messages processed by a 
processor; 

providing a network interface for receiving said messages 
transmitted by the remote system and storing such 
received messages in packets in the first segment of the 
shared memory at the network data rate without reduc- 
ing the bandwidth of the high speed network; 

retrieving and processing the messages from the first 
segmenl of the shared memory according to one or 
more programs to build bit maps for display on said 
visual display devices and storing the bit maps in the 
second segment of the shared memory for display in a 
select order at the network data rate, thereby enabling 
receipt, processing, and display on the visual display 
device messages transmitted by the remote system in 
real time; and 

providing a display driver for retrieving the bit maps from 
the second segment of the shared memory and in 
response thereto activating and deactivating the indi- 
vidual light emitting diodes to display said bit maps 
thereon in said select order. 

8. The method of claim 7, further comprising determining 
a plurality of parameters of the messages and communicat- 
ing said parameters to said remote system over the high 
speed network. 
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9. The method of claim 8, wherein said high speed 
network is selected from a group consisting of (i) local area 
network, (ii) wide area network, and (iii) internet. 

10. The method of claim 9, further comprising providing 
a microprocessor and at least one program for processing 
and displaying said stored messages. 

11. A visual messaging system for displaying message 
data in real time comprising: 

a remote unit transmitting messages over a high speed 

network at a selected network data rate; and 
a visual messaging device comprising: 

a visual display device having a plurality of individual 
light emitting diodes adapted to display said mes- 
sages; 

a shared memory having a first and second segments 
for respectively storing data transmitted by the 
remote system and messages processed by a proces- 
sor at network data rate; 

a network interface within said visual messaging device 
receiving said data transmitted by the remote system 
and storing such received data in packets in the first 
segment of the shared memory at said network data 
rate without reducing the bandwidth of the high 
speed network; 

a processor within said visual messaging device, said 
processor retrieving the data packets from the first 
segment of the shared memory, processing the 
retrieved packets according to one or more programs 
associated with the processor to build bit maps for 
display on said visual display device, and storing the 
bit maps in the second segment of the shared 
memory in order at the network data rate, thereby 
enabling the visual messaging device to receive, 
process and display on the visual display device 
messages transmitted by the remote system in real 
time; and 

a display driver retrieving said bit maps from the 
second segment of the shared memory in said select 
order, said display driver in response to said bit maps 
activating and deactivating said individual light 
emitting diodes to display said messages on said 
visual display unit. 

12. The visual messaging system according to claim 11 
wherein the remote unit is a computer and the data com- 
munications medium is a local area network. 

13. The visual messaging system according to claim 12 
wherein the processor provides a plurality of status reports 
about the messages to said remote unit over a data commu- 
nication medium at the selected network data rate. 

14. The visual messaging system according to claim U 
wherein said selected data rate exceeds 1 megabits per 
second. 

15. The visual messaging system according to claim 11, 
wherein rate of display of messages on said visual display is 
limited substantially only by display rate of the visual 
display. 
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